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Major Harmful Algal Bloom-related Events in the Coastal U.S.

Pfiesteria complex
Macroalgae
Brown tide
Amnesiac Shellfish Poisoning
Neurotoxic Shellfish Poisoning
Paralytic Shellfish Poisoning
Ciguatera
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Fish, bird, mammal, & submerged
aquatic vegetation kills
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Source: National Oceanic and Atmospheric Administration & D. Anderson



The Discipline of Harmful Algae
Blooms

First JrJtJ Cont. Texic Dinoflagellate
sponse to 1972 New Englan

+ HAB XI——2004_Capetown South Afr_lca

+ HAB X11-2006-Copenhagen, Denmark
(proceedings to be published by ISSHA)

+ 1978, 1985, 1987 (first to broaden scope
of HAB types including CyanoHABs), 1991,
1993, 1995, 1997, 2000, 2002



Types of Harmful Algal Blooms

~ Produce dense blooms leading to organism stress.
— Dinoflagellates

. Cyanobacteria (prokaryotic microbes)
Brown tide-Aureococcus ananagefferens

ce potent toxms—lllness and death via - 0C

— Amnesic shellfish poisoning (ASP)

- Cyanobacteria toxin poisoning (CTP)

— Haptophyte Golden Alga-Prymnesium parvum and
Chrysochromulina brevifilum



Toxic Cyanobacteria-1878-
"Poisonous Australian Lake”

- Nature-May 2,
1878 (sheep

joisonings)
. Geore Francis

e

¢ Similar early
documented mass
algae poisonings in

the U.S. 1883,
1887, 1925



Paul Gorham-Vilna, Alberta Canada

Sept. 1971




What are CyanoHABs ?
| Lake Erie - early 1970's







PHYTOPLANKTON
(INCLUDING
MICROCYSTIS)
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2007-7th ICTC-RDJ, Brazil-



contains over4000
references cited
from over. /00
journals written by
almost 5000
authors and
editors.

cyan obacteTTa'm'ad "

electronlc format
(ProCite®) that can
be searched, sorted
and listed by
author, year, title,
reference source or
subject.
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HAB Articles by USEPA
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Reported CyanoHAB Incidents by C
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Occurrence and Health Significance
Ranking of Cyanotoxins

Microcystins (most common of
cyanotoxins; widespread
poisonings)

Anatoxins (common, with amma/ _—

poisonings)
Cy/mdrospermopsms (widespre
inUS., po/son gs' |




U.S. HAB National Plan

i st Meeting on'a U 5, JJrIFJDFJrlJ r)JrlfJ for
e Biotoxins a |
"Rer T

Algae ANaf’b"naleJaH-»AnderSUmj'Wl et
al. WHOI-Jan. 1993. 44 pp. —

+ U.S. National Office for Marine Biotoxins
and Harmiul"Algae. U.S. National Plan for
Marine Biotoxins and Harmful Algae. 2003
National HABs Symposium, December 9-
13, 2003, Woods Hole, Mass.



HAB Legislation U.S.

'-rJr'rfﬂflJ Algzl Bloorn Eracicziiion aricl Cogiggl
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gae ana |
Amendment,Ag.t,pf 2003- Subcommlt';e,g_pn_.
Environment, Technology and Standards-U.S.
House of Representatives Committee on
Science (includes study of CyanoHABs in
navigatable waters-i.e. Lake Erie)



Current National HAB Plan
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HARRNESS, 2005. Harmful Algal Research and Response: A
National Environmentall Science Strategy 2005-2015. Ramsdell,
J.S., D.M. Anderson and|R.M. Gilbert (Eds.), Ecological Society of
America, Washingten DC, 82 pp.



U.S. Netlornzal Plan for
CyerorlABS

PA= Jnterna'tlorml J /mOJS]LJm 0)f
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» Sheraton Irffﬁ'"hal Hotel~aﬁd —
Conference Center-RTP-NC

+ Web site:
http://www.epa.gov/cyano. habs_symposium



http://www.epa.gov/cyano_habs_symposium
http://www.epa.gov/cyano_habs_symposium

CyanoHABs-1
Drinking Wat
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+ Requires at least 5 contaminants to
be considered every 5 years

¢ Brazil IS, tHEseRIACountry tereve
CyanerABNandateR/Aeguliations:
othersriiaverguidelines
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toxins
¢ CCL2 promulgated 2004

+ Also includes freshwater algae
and toxins

+ CCL3 due in Summer 2007
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Priority Listing of
@veinotoxins for Acticis
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of guideline values

* Saxitoxins, Nodulm Secondary-pnmty pé'r'ﬁrr'ﬁ-”
further evaluation of occurrence in freshwaters






Evaluatlon 'of'A‘rTaIyI.M |
Cyanotoxins in-Relte Aust Drinking \Water:
Guidelines=-2001-NHMRC

» Guidelines for Managing:Risks in Recreational
Water-2004-NHMRC (Draft)

+ Management Strategies for Toxic Blue-Green
Algae: Literature Review. Aust. W.Q.C.
House et al. 2004.

+ Water Treatment Options for Dissolved
Cyanotoxins. Agua. 53:229-239. 2004
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Jorld Health Organization
nEto://wywwy. who.int/water _sanitatior J_ms:mrl/resourcea
cuality/toxicyanbacit/en/

' w1 LA Online Version of WHO
“ -I-' : I-_n’" e Book “Toxic
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Cyanonet
http://cyanonet.org/

et gf UNESCO's Interriiionzl
/e 'rlog/ Hrogr e (IFIP)

occurrence off CyanoHABs cya,notoxms
Incidence of adverserhealth effects,
epidemiological investigations; adverse
effects on water supplies, management
of blooms, and public outreach through
education



Surveillance for Waterborne Disease and Outbreaks
Associated with Recreational Water --- United States,
2003--2004

>hemicals/Toxins
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Carcinogenicity of nitrate, nitrite, and cyanobacterial
peptide toxins
Yann Grosse, Robert Baan, Kurt Straif, Béatrice Secretan, Fatiha El Ghissassi, Vincent Cogliano, on
behalf of the WHO
International Agency for Research on Cancer (IARC) Monograph Working Group

- After review of the evidence, the Workln'
-concluded that mlcrocystln-LR 1S




Proposed plans for improving
federal response to freshwater HAB
events-International Cooperation*>

International organizations with
interests in HAB research and
response. Blue represents FombCotrion
organizations focused primarily on D
marine HABs and green indicates

InemabnhtABoodreian

organizations with interests on 'rctbe;lzllrt? m;‘?;%‘iﬁm
freshwater HABs. For more | | seercs) andltudOgizaig
information about these (\ESO)
organizations, go to the following

web sites

CYANONET

GEOHAB

I0C HAB Program

SCOR ,
I0C

IHP

ICSU ,
UNESCO



http://www.cyanonet.org/
http://www.cyanonet.org/
http://ioc.unesco.org/hab/GEOHAB.htm
http://ioc.unesco.org/hab/GEOHAB.htm
http://ioc.unesco.org/hab/GEOHAB.htm
http://ioc.unesco.org/hab/GEOHAB.htm
http://ioc.unesco.org/hab/GEOHAB.htm
http://ioc.unesco.org/hab/GEOHAB.htm
http://www.jhu.edu/~scor/
http://www.jhu.edu/~scor/
http://ioc.unesco.org/iocweb/index.php
http://ioc.unesco.org/iocweb/index.php
http://ioc.unesco.org/iocweb/index.php
http://ioc.unesco.org/iocweb/index.php
http://ioc.unesco.org/iocweb/index.php
http://ioc.unesco.org/iocweb/index.php
http://typo38.unesco.org/index.php?id=240
http://typo38.unesco.org/index.php?id=240
http://typo38.unesco.org/index.php?id=240
http://typo38.unesco.org/index.php?id=240
http://portal.unesco.org/
http://portal.unesco.org/

Where do we go from here?

/ Odlfled from-Chapter 5: Envisioning the Beneflts of

GO CY/ENOISASESIIEE en.l,-\nrlJ/

Improved CapMumtorqnglaﬁd_ £
in a Cost Effective andiiimelyManner e —

»Improved Protection|of Human Health

+ Improved Protection of Endangered Species and Improved
Ecological Health

¢ Improved Prevention and Mitigation| Strategies
+ |Improved Economic Cost Estimates of CyanoHAB Events

+ Improved Econemics for \Water Treatment, Fisheries and
Recreation




QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.
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